Methionine overcomes neural tube defects in rat embryos cultured on sera from laminin-immunized monkeys.
Sera from laminin-immunized monkeys were previously found to cause neural tube defects in cultures of whole rat embryos by unknown mechanisms. In the present study, adding L-methionine to either the culture media or to the diets of the monkeys overcame the toxicity of the serum from one of these monkeys (LAM3) but not the other (LAM4). The antilaminin antibody levels and avidities for isolated murine laminin of sera from the two monkeys were comparable. However, when yolk sac homogenates were tested on ELISA, antibodies from LAM4 had greater binding than LAM3, which was further supported by immunoelectron microscopy. These differences in antibody binding were explained by the findings that antibodies from LAM4 recognized more epitopes than LAM3 and that LAM4 recognized specific epitopes not recognized by LAM3. These antibodies caused reductions in the number of microvilli on the cells and the cell sizes of the yolk sac endoderm. In addition, uptake of [14C]methionine, [14C]sucrose and [14C]valine by yolk sacs from embryos cultured on serum from LAM4 was less than that for LAM3. We suggest that the neural tube defects caused by the antilaminin antibodies were a result of reduced nutrient flow caused by the reduction in the number of microvilli on the cells of the yolk sac endoderm.